Hinge arthroplasty of the elbow commonly fails because of loosening (Souter 1973) and salvage procedures are difficult. There have been scattered reports ofsuccessful replacement of the proximal ulnar and distal humeral articular surfaces following major trauma (Johnson & Schlein 1970 , Dunn 1971 . Condylar replacement of the distal humerus was performed by Street & Stevens (1974) in 10 patients with variable results. This, and the relative success of MacIntosh arthroplasty of the knee -in which the tibial condyles are resurfaced with metallic prostheses (Lowe et at. 1972) -stimulated the interest of myself and Mr A J Miller in condylar replacement of the elbow.
Theoretical background
Detailed examination of fifty cadaveric elbow joints showed wide variation in the medial, central and lateral diameters from 16-35 mm and the three axes of rotation do not coincide. Nonetheless, from this data we constructed single-component left and right ulnar condylar implants (Mark I) in three sizes, designated 16, 18 and 20 mm by the smallest distance between the proximal and distal tips of the bearing surface ( Figure 1 ). This range of six Mark I prostheses was made in titanium and fixed in the ulna with bone cement. The head of the radius was excised.
Development and results
The Mark I prosthesis was used in 2 patients. In one patient there was early failure due to arthrodesis around the prosthesis. This was probably unrelated to the design, because other Agure 1 A, B: Mark I prosthesis size 16 mm. The medial, lateral and central diameters are all different and they are not coaxial. The medial and lateral surfaces are unequal in size joints in this patient had fused spontaneously. The prosthesis in the other patient was successful for nearly two years; there was relief of pain and improved movement, but pain then recurred. This threw doubts on the long-term prognosis of arthroplasty on only one side of the joint. There were further reservations about this prosthesis because in rheumatoid arthritis the distal end of humerus is usually destroyed and is, therefore, unsuitable for articulation with an ulnar condylar prosthesis.
We therefore realized the need for a stable two-component prosthesis and matched the ulnar component with one made of high density polyethylene to fit on the distal end of the humerus (Mark II). This prosthesis was used in one patient and remains successful after two years.
As a prosthesis composed of two matching components means that the anatomical complexity of the humeral-ulnar articulation can be disregarded, we simplified the Mark II design, producing two geometrically-shaped components in one size only (Mark III). The one size fits both upper limbs and manufacturing costs are reduced ( Figure 2 ). The Mark III prosthesis has been used in 14 patients (Figures 3 and 4) ; 12 patients had rheumatoid arthritis and 2 had osteoarthritis secondary to trauma. Previous operation with synovectomy and excision of the head of the radius had been performed in 5 cases. The primary complaint of. pain was relieved in all cases. The range of movement was improved, particularly in the direction of flexion, which was increased from an average of 105°before operation to an average of 140°. This brings increase in function, especially to the patient with rheumatoid arthritis involving multiple joints. Improvement in extension is more difficult to achieve and perhaps is less important to the patient, but the preoperative loss of extension of average 45°w as reduced to an average of 30°after operation. The best range of movement achieved with the Mark III prosthesis was from 5-150°. Extensive physiotherapy is not required. Most of the operations have been performed through a medial incision, but limited external rotation of the shoulder can cramp the access, and equalization of soft tissue tension on medial and lateral aspects is not easy to achieve. For these reasons, a posterior approach through the musculotendonous junction of triceps is now preferred. No special instruments are required. The head of the radius, if present, is excised, which ensures recovery of rotation of the forearm. The two components of the prosthesis allow for subluxation on rotational strain, but self centering follows. This means that the unstable joint can be stabilized effectively (4 cases). Also, the prospect of loosening is reduced because rotational separation of the components produces lengthening and progressively transfers the tortional force to the tightening soft tissues. Two complications have occurred: in one, fracture of the distal end of the humerus occurred, but united with conservative management; in the other, loosening of the prosthesis occurred after a difficult operation through a medial incision which was cramped because of fixed internal rotation of the shoulder, but successful refixation of the components was performed through a posterior approach. 
Conclusion
The prosthesis has the following advantages: (1) Minimal resection of bone means that other types of arthroplasty are still possible. This is important with a newly-designed prosthesis and contrasts with difficult salvage after the failure of a hinge prosthesis. (2) The two components of the final Mark III prosthesis allow for an element of rotational subluxation, but self centering follows. This means that the prosthesis is of value in the unstable elbow and the prospect of loosening is reduced.
